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Background: This in vivo study was designed to test the feasibility and accuracy of non-gated four-dimensional (4D) fetal echo for strain 
determination.
Methods: Eight open-chest rabbits were studied under baseline conditions, a 2ml/kg saline bolus, a 4ml/kg saline bolus, an inferior vena cava 
ligation, an ascending aorta ligation. Sonomicrometry crystals were sutured at the apex, left ventricular outflow tract, septum and posterior wall 
to determine strain as reference values for 4DE strain. 4D volume data were recorded by a Philips® iU-22 system and analyzed by the Motion 
Estimation program of MATLAB.
results: Excellent linear regression were found between 4DE-derived strain and sonomicrometry data under all study conditions for 2-point strain 
(R² = 0.812). Bland-Altman analyses showed slight bias (0.524) with a narrow variation (-2.16~3.19) between 4DE-derived strain values and 
sonomicrometry data.
conclusions: The novel non-gated 4D echocardiography is feasible for accurate determination of cardiac strain in fetal heart under different 
conditions.
